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ABSTRACT 
During capturing , image data obtained by applying a sim 
plified development process to RAW image data is recorded 
together with a RAW image . Afterward , image data obtained 
by applying a high quality development process to the RAW 
image data is generated , and this image data replaces the 
image data obtained by the simplified development . Infor 
mation indicating a state of progress of the high quality 
development process is displayed in association with an 
image , thereby enabling selection of the processes in con 
sideration of the state of progress . It is possible to achieve 
an imaging apparatus capable of recording a RAW image 
without the need of a circuit for performing a high - speed 
development process and in such a manner that the RAW 
image can be easily reproduced when necessary . 

19 Claims , 10 Drawing Sheets ets 

1300 - 1300 
1303 1301 1302 1303 1301 _ 1302 

2 * „ PA1 _ 28 - 213210 1323 1312 EL woman [ 04 . 09 . 28 . 
1992 

W 40 % COMPLETED 80 % COMPLETED 20 % COMPLETED 
1304 1305 1306 1304 _ 1305 1306 27 . * * 

1324 1326 
- 1 " 25 

1 , 1325 
60 % COMPLETED ; 20 % COMPLETED ; ; 0 % COMPLETED 
- N R - - * - - - - * - - * - - * * - - - - * * * - - 



US 9 , 736 , 363 B2 
Page 2 

( 56 ) References Cited 
U . S . PATENT DOCUMENTS 

8 , 417 , 067 B2 * 4 / 2013 Nakao . . . . . . . . . . . . . . . . HO4N 1 / 00204 
348 / 231 . 2 

2005 / 0185055 A18 / 2005 Miller et al . 
2006 / 0093309 AL 5 / 2006 Herberger et al . 
2006 / 0221223 A1 10 / 2006 Terada 
2009 / 0256947 AL 10 / 2009 Ciurea et al . 
2011 / 0109758 Al 5 / 2011 Liang et al . 
2012 / 0106852 Al 5 / 2012 Khawand et al . 
2012 / 0206475 AL 8 / 2012 Bryant et al . 
2012 / 0210229 AL 8 / 2012 Bryant et al . 
2013 / 0038738 A1 * 2 / 2013 Ando . . . . A61B 6 / 4266 

348 / 162 
2015 / 0205557 A1 7 / 2015 Oike 

OTHER PUBLICATIONS 

Office Action for corresponding U . S . Appl . No . 15 / 191 , 762 mailed 
Nov . 30 , 2016 . 
U . S . Notice of Allowance dated Jun . 15 , 2017 in corresponding U . S . 
Appl . No . 15 / 191 , 762 , 9 pages . 

* cited by examiner 



FIG . 1 

104 

7 131 
131 

100 

U . S . Patent 

- 105 

CAMERA CONTROL UNIT 

EVALUATION VALUE CALCULATION UNIT 

RECOGNITION UNIT 
124 

IMAGE SENSOR UNIT 
SENSOR SIGNAL PROCESSING UNIT 

SIMPLIFIED DEVELOPMENT UNIT 
SWITCH UNIT 

DISPLAY 
h123 

UNIT 

Aug . 15 , 2017 

101 

DISPLAY 11 PROCESSING UNIT 
STILL IMAGE F - 143 

DECOMPRES SION UNIT 

102 

103 

121 

- - - 

HIGH QUALITY DEVELOPMENT UNIT 

- - - - - - - - - - 

MOVING IMAGE DECOMPRES SION UNIT 

- - 

- 

- 

Sheet 1 of 10 

- 

- 

- 

- 

114 

110 

141 

- - - 

- 

- 

- 

- 

153 

- 

- - - 

RAW DECOMPRESSION UNIT 

STILL IMAGE COMPRESSION UNIT MOVING IMAGE COMPRESSION UNIT 

154 

- - - 

115 

- - 

COMMUNI CATION UNIT 

- - - - 

RAW COMPRESSION UNIT 
BUFFER UNIT 

12 

113 

RECORDING AND REPRODUCING UNIT 
RECORD ING MEDIUM 

162 

OPERATION UNIT 

CONTROL UNIT 

161 

151 

US 9 , 736 , 363 B2 

152 



U . S . Patent Aug . 15 , 2017 Sheet 2 of 10 US 9 , 736 , 363 B2 

FIG . 2 

CASTLIMAGE STILL IMAGE 
CAPTURING MODE 

S301 
YES 

IDLE ? IDLE ? YES 
S302 INO 1 S320 

IDLE IDLE CONTROL CAMERA C 
S303 SENSOR SIGNAL PROCESSING 

SIMPLIFIED DEVELOPMENT - S304 

OBTAIN EVALUATION VALUE 15305 

RECOGNITION PROCESSING r 3306 

DISPLAY E3307 

S308 
NO CAPTURING 

INSTRUCTION ? 

IYES 
STILL IMAGE COMPRESSION 15310 

- S311 STILL IMAGE RECORDING 

RAW COMPRESSION 15312 

RAW RECORDING 15313 



us ???? U . S . Patent Aug . 15 , 2017 ???? ???? " Sheet 3 of 10 US 9 , 736 , 363 B2 

FIG . 3A 
402 METADATA PORTION 403 400 401 FIT HEADER PORTION COMPRESSED DATA PORTION 

RAW FILE NAME DEVELOPMENT 
STATUS 

CAPTURING 
METADATA 

404 405 406 

FIG . 3B 
412 METADATA PORTION 413 410 411 

. FI ) HEADER PORTION COMPRESSED DATA PORTION 
WWW 

. 

er en het gemeente STILL IMAGE FILE 
NAME 

DEVELOPMENT 
STATUS 

CAPTURING 
METADATA 

415 



U . S . Patent Aug . 15 , 2017 Sheet 4 of 10 US 9 , 736 , 363 B2 

FIG . 4 
C IDLE IDLE ) 

S501 
POST DEVELOPMENT ? NO 

YES 
S520 

NO 
S520 

UNPROCESSED ? 

LYES 
S521 

YES BUFFERED ? 

INO 
ES522 READ OUT RAW FILE FROM 

RECORDING MEDIUM 

RAW DECOMPRESSION - S523 

FS524 HIGH QUALITY DEVELOPMENT 

STILL IMAGE COMPRESSION ES525 

STILL IMAGE RECORDING T - S526 
S527 

NO NO LONGER IN IDLE STATE ? 
YES 

STOPPAGE PROCESSING r5528 

RETURN 



U . S . Patent Aug . 15 , 2017 Sheet 5 of 10 US 9 , 736 , 363 B2 

FIG . 5 
STILL IMAGE 

REPRODUCTION MODE 

I 5601 5601 - YES IDLE ? so se S610 
INO S602 IDLE IDLE 

ENLARGED DISPLAY ? NO 

YES 
S603 

HAS BEEN 
DEVELOPED BY HIGH QUALITY 

DEVELOPMENT ? S620 

TNO S604 
READ OUT STILL IMAGE FILE 
FROM RECORDING MEDIUM 

5621 YES BUFFERED ? 
STILL IMAGE DECOMPRESSION 

NO 
5605 READ OUT RAW FILE 

FROM RECORDING MEDIUM 

RAW DECOMPRESSION 65606 

HIGH QUALITY DEVELOPMENT 55607 

S608 5608 DISPLAY 



atent Aug . 15 , 2017 Sheet 6 of 10 US 9 , 736 , 363 B2 

700 

. 701 . 701 701 

FIG . 6A 701 . 701 , 701 

710 

FIG , 6B 

721 720 

FIG . 6C 

_ A 



atent Aug . 15 , 2017 Sheet 7 of 10 US 9 , 736 , 363 B2 

MOVING IMAGE 
REPRODUCTION MODE 

S1101 S1101 
YES IDLE ? I S1110 

NO . C IDLE IDLE 
S1102 

MOVING IMAGE 
THAT HAS BEEN NO 

SUBJECTED TO HIGH QUALITY 
DEVELOPMENT IS 

PRESENT ? 

YES 

MOVING S1103 
YES IMAGE SUBJECTED TO 

HIGH QUALITY DEVELOPMENT 
HAS BEEN REPRODUCED 

TO END ? MOVING S1107 
IMAGE THAT HAS BEEN 

SUBJECTED TO SIMPLIFIED 
DEVELOPMENT IS 

PRESENT ? 

YES 

MOVING S1108 
IMAGE SUBJECTED 

TO SIMPLIFIED DEVELOPMENT 
HAS BEEN REPRODUCED 

TO END ? 

S1104 S1109 NO 

READ OUT MOVING IMAGE FILE 
SUBJECTED TO HIGH QUALITY 

DEVELOPMENT FROM 
RECORDING MEDIUM 

READ OUT MOVING IMAGE FILE 
SUBJECTED TO SIMPLIFIED 
DEVELOPMENT FROM 
RECORDING MEDIUM 

1105 MOVING IMAGE DECOMPRESSION 

S1106 DISPLAY 



U . S . Patent 

1300 FIG . 8B 

1300 
c1303 

1301 

1302 

1303 

1301 

- 1302 

# 1312 

1313 

?13211 

1322 

_ 1323 

40 % COMPLETED 80 % COMPLETED : 20 % COMPLETED 

- 1304 

- 1305 

Aug . 15 , 2017 

: 

1305 

1306 

- 1306 

1325 1 

1 

? 

? 

? 

? 1324 

1326 

60 % COMPLE ED 20 % COMPLETED9 % COMPLETED : 

F | G , 80 

- 1300 

G . 

8 ) 

- 1300 

- 1303 

1301 

1302 

- 1303 

1301 

? ?? 

( 

Sheet 8 of 10 

331 

? 

~ - 1332 

Py - 1333 

DEVELOPMENT COMPLETED 
DEVELOPMENT COMPLETED 
DEVELOPING 

- 1304 

1305 

1306 

- 1304 

1305 

- 1306 

$ . 

?? 

- - - 1334 

- 1335 

- - 1336 

DEVELOPING . . . 

DEVELOPING . . . 

DEVELOPING ... 

US 9 , 736 , 363 B2 



U . S . Patent Aug . 15 , 2017 Sheet 9 of 10 US 9 , 736 , 363 B2 

FIG . 9 
1601 1602 

1603 

FIG . 10 
170 
EXTERNAL DEVICE 

1003 1005 
100 

N öze a IMAGING IMAGING 
APPARATUS 

INPUT 
OUTPUT 
BUFFER 

STORAGE 
( COMMUNICATION PATH ) 

1009 1007 
DEVELOPMENT 
PROCESS 
PROGRESS 

EXTRACTION UNIT 

HIGH QUALITY 
DEVELOPMENT 
PROCESSING 

UNIT 



U . S . Patent Aug . 15 , 2017 Sheet 10 of 10 US 9 , 736 , 363 B2 

FIG . 11 
PROGRESS INFORMATION 

OBTAINING FLOW 

S1400 
_ YES END ? 

NO S1401 
OBTAIN IMAGING APPARATUS 
PROGRESS INFORMATION 

END END 

S1402 
RAW FILE 

IS PRESENT IN EXTERNAL 
DEVICE ? 

LYES 
S1403 

NO NO ABLE TO ACCESS 
EXTERNAL DEVICE ? 

YES 

S1404 OBTAIN EXTERNAL DEVICE 
PROGRESS INFORMATION 

S1405 PROGRESS COMPARISON 

S1406 

MORE ADVANCE 
IN EXTERNAL DEVICE ? F2 NO 

S1408 YES S1407 
SELECT EXTERNAL DEVICE 
PROGRESS INFORMATION 

SELECT IMAGING APPARATUS 
PROGRESS INFORMATION 

DISPLAY ES1409 



US 9 , 736 , 363 B2 

IMAGING APPARATUS AND CONTROL without the need of a circuit for applying a high - speed 
METHOD THEREOF development process and in such a manner that the RAW 

image can be easily reproduced when necessary , and a 
BACKGROUND OF THE INVENTION control method thereof . 

Field of the Invention 5 According to an aspect of the present invention , there is 
provided an imaging apparatus comprising : an imaging unit The present invention relates to an imaging apparatus and 

a control method thereof , and particularly to a technique for configured to generate RAW image data representing an 
handling a RAW image of a moving image or a still image . undeveloped image which is captured by an image sensor in 

Description of the Related Art response to a capturing instruction ; a development unit 
Conventionally , an imaging apparatus using an image configured to generate image data by applying , to the RAW 

sensor generally applies the so - called development process image data , a first development process or a second devel 
to image information ( RAW image ) obtained by an image opment process that can provide an image having higher 
sensor , and performs compression encoding on the devel image quality than that obtained by the first development 
oped luminance signal and color difference signal , and process ; a recording unit configured to read and write data records the encoded signals in a JPEG format in a recording 15 from and to a recording medium ; a control unit configured medium . The development process includes , but is not 
limited to demosaicing for performing color interpolation on to control the recording unit so as to write , to the recording 
each pixel to generate a signal composed of a luminance and medium , the RAW image data and first image data obtained 
a color difference , noise reduction on the signal , white by applying the first development process to the RAW image 
balancing , optical distortion correction , and image optimi - 20 data , and thereafter control the development unit and the 
zation processing . recording unit so as to generate second image data by 
Meanwhile , there are imaging apparatuses capable of applying the second development process to the RAW image 

recording RAW images ( Japanese Patent Laid - Open No . data written to the recording medium and write the second 
2011 - 244423 ) . As compared with JPEG format or the like , image data to the recording medium ; and a display process a RAW image requires an enormous amount of data for 25 * 25 ing unit configured to display information indicating a state recording , but is advantageous in that it allows flexible post of progress of the second development process for the RAW editing , while minimizing deterioration in image quality . In 
addition , Japanese Patent Laid - Open No . 2011 - 244423 image data recorded in the recording medium . 
describes that development parameters for use in a devel According to another aspect of the present invention , 
opment process of a RAW image are recorded together with , there is provided a control method of an imaging apparatus 
the RAW image . including : an imaging unit configured to generate RAW 
Due to recent advancements of image sensors , the number image data representing an undeveloped image which is 

of pixels per image has been significantly increased . Con captured by an image sensor in response to a capturing 
sequently , the throughput necessary for the development instruction ; a development unit configured to generate image 
process of the RAW image has also been increased , and data by applying , to the RAW image data , a first develop hardware having high processing capability is required in 35 ment process or a second development process that can order to achieve a real - time development process in parallel 
with capturing . In general , at least one of the circuit scale provide an image having higher image quality than that 
and the power consumption of hardware having high pro obtained by the first development process ; and a recording 
cessing capability tends to increase , but restrictions in terms unit configured to read and write data from and to a 
of , for example , an implementable area , power consumption , 40 recording medium , the method comprising the steps of : 
and costs , are imposed on implementable hardware . As a controlling the recording unit so as to write , to the recording 
result , there may be a case where the capability ( e . g . , medium , the RAW image data and first image data obtained 
continuous shooting capability of the imaging apparatus by applying the first development process to the RAW image 
depends on the development processing capability . data ; controlling the development unit and the recording unit 
When a configuration in which a RAW image is recorded 45 so as to generate second image data by applying the second 

without being developed is adopted , whether the develop - development process to the RAW image data written to the 
ment process can be applied in real time would not be a recording medium and write the second image data to the 
problem . However , the amount of data recorded is increased , recording medium ; and displaying information indicating a 
and it may thus be necessary to increase the buffer amount . state of progress of the second development process for the 
Additionally , although the development process is necessary 50 RAW image data recorded in the recording medium . 
to check a result of capturing , the data format of the RAW Further features of the present invention will become 
image is unique to each manufacturer . Accordingly , an apparent from the following description of exemplary 
appropriate development process may not be able to be embodiments with reference to the attached drawings . 
applied by an apparatus different from the imaging apparatus 
that has performed capturing , and there is the risk of 55 BRIEF DESCRIPTION OF THE DRAWINGS 
impairing user convenience . 

As such , in order for high capturing capacity and high - FIG . 1 is a block diagram showing an exemplary con 
speed reproduction of captured images to be achieved , it has figuration of an imaging apparatus according to an embodi 
been necessary to enable a high cost and high powerm ent of the present invention . 
consumption circuit having high processing capability to be 60 FIG . 2 is a flowchart illustrating operations in a still image 
installed and driven at high output , or to enable a recorded capturing mode of the imaging apparatus according to an 
RAW image to be reproduced at high speed . embodiment . 

FIGS . 3A and 3B are diagrams showing exemplary con 
SUMMARY OF THE INVENTION figurations of a still image file and a RAW file in an 

65 embodiment . 
It is an object of the present invention to provide an FIG . 4 is a flowchart illustrating operations in an idle state 

imaging apparatus capable of recording a RAW image of the imaging apparatus according to an embodiment . 
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FIG . 5 is a flowchart illustrating operations in a still image a various types of information , and the like . The display unit 
reproduction mode of the imaging apparatus according to an 123 includes , for example , a Liquid Crystal Display ( LCD ) 
embodiment . or the like . 
FIGS . 6A to 6C are diagrams showing an exemplary A subject image that is to be imaged is imaged on an 

display in a still image reproduction mode of the imaging 5 image sensor unit 102 via an imaging optical unit 101 . In 
apparatus according to an embodiment . response to a capturing start instruction provided by the 

FIG . 7 is a flowchart illustrating operations in a moving operation unit 162 , the control unit 161 starts capturing and 
image reproduction mode of the imaging apparatus accord recording operations . Note that it is possible to adopt a 

configuration in which moving image capturing is per ing to an embodiment . 10 formed in order to achieve a live - view display during FIGS . 8A to 8D are diagrams showing an exemplary standby for capturing . The operations of the imaging optical screen for presenting a state of progress of a high quality unit 101 and the image sensor unit 102 are controlled by the development process that is displayed by the imaging appa control unit 161 on the basis of results of calculating ratus according to an embodiment . evaluation values , including , for example , an aperture , FIG . 9 is a diagram showing an example of a pixel pattern 15 
in an image sensor unit of the imaging apparatus according value calculation unit 105 , and subject information from a 
to an embodiment . recognition unit 131 . 

FIG . 10 is a block diagram showing an exemplary system The image sensor unit 102 may be , for example , a CCD 
configuration composed of the imaging apparatus according image sensor or CMOS image sensor that converts light 
to an embodiment and an external device . 20 transmitted through a color filter of red , green , and blue 

FIG . 11 is a flowchart illustrating an example of a ( RGB ) disposed for each pixel into an electric signal . FIG . 
progress information obtaining operation performed by the 9 illustrates an example of a color filter disposed in the 
imaging apparatus according to an embodiment . image sensor unit 102 , showing a pixel pattern in an image 

handled by the imaging apparatus 100 . As shown in FIG . 9 , 
DESCRIPTION OF THE EMBODIMENTS 25 red ( R ) 1603 , green ( G ) 1601 , and blue ( B ) 1602 are 

arranged in a mosaic pattern for each pixel , and the color 
Exemplary embodiments of the present invention will filter has a structure in which sets of pixels are regularly 

now be described in detail in accordance with the accom arranged , with each set being composed of one red pixel , one 
panying drawings . blue pixel , and two green pixels for every four pixels of 2x2 . 

FIG . 1 is a block diagram showing an exemplary func - 30 Such an array of color filters is usually called the primary 
tional configuration of an imaging apparatus according to an color Bayer pattern . The image sensor unit 102 of the present 
embodiment of the present invention . These functional embodiment has the capability of outputting image data for 
blocks may be implemented by dedicated hardware such as 8000 pixels widex4000 pixels high at 60 frames per second . 
an ASIC , or may be implemented through software by a Note that the colors and pattern constituting the color filter 
general - purpose processor such as an MPU executing a 35 are not limited to those of the primary color Bayer pattern , 
program . and it is possible to adopt any other pattern . 

An imaging apparatus 100 shown in FIG . 1 has not only The electric signal converted by the image sensor unit 102 
the function of recording image data obtained by imaging a is subjected to a pixel correction process by a sensor signal 
subject image in a recording medium , but also the function processing unit 103 . The correction process includes pro 
of reproducing the image data from the recording medium , 40 cessing of interpolating pixels to be corrected by using the 
and developing and displaying the image data , and the values of surrounding pixels or processing of subtracting a 
function of sending and receiving the image data to and from predetermined offset value for the values of missing pixels 
an external apparatus , a server ( cloud ) or the like . Therefore , or pixels with low reliability in the image sensor unit 102 . 
the imaging apparatus according to the embodiment of the In the present embodiment , image data that is output from 
present invention can be represented as an image processing 45 the sensor signal processing unit 103 is referred to as RAW 
apparatus , a recording apparatus , a reproducing apparatus , a image data , which means an image that has not been 
recording and reproducing apparatus , a communication developed . Note that the bit length compression of the image 
apparatus , or the like . data may be performed within the sensor signal processing 

Referring to FIG . 1 , a control unit 161 includes a pro - unit 103 by using an encoding technique such as differential 
grammable processor such as a CPU or an MPU and a 50 pulse - code modulation ( DPCM ) . This is more effective since 
non - volatile memory storing a control program executed by the occupied amount of the bus band during data transmis 
the programmable processor , and controls the overall pro - sion is reduced . In that case , the image data compressed in 
cessing of the imaging apparatus 100 . Note that a signal line the sensor signal processing unit 103 and the restored image 
for performing control and communication is connected data thereof are also handled in the category of the above 
from the control unit 161 to each of the various functional 55 described RAW image data . 
blocks although only a part thereof is shown in FIG . 1 in The RAW image data output from the sensor signal 
order to avoid the complexity of illustration . An operation processing unit 103 is developed by a development unit 110 . 
unit 162 includes an input device , such as a key , a button , or The development unit 110 includes a plurality of ( in the 
a touch panel , that is used by the user to provide an present embodiment , two ) different development processing 
instruction to the imaging apparatus 100 . An operation 60 units , which have different levels of the processing precision 
signal from the operation unit 162 is detected by the control and different priorities of the processing load . In the present 
unit 161 , and the control unit 161 controls other functional embodiment , the development unit 110 is composed of a 
blocks or the like such that an operation in accordance with simplified development unit 111 that applies a first devel 
the detected operation is performed . A display unit 123 opment process and a high quality development unit 112 that 
displays an image that is provided through a display pro - 65 applies a second development process , and includes a switch 
cessing unit 122 , including , for example , an image captured unit 121 that selects between the outputs therefrom . The 
or reproduced by the imaging apparatus 100 , a menu screen , simplified development unit 111 and the high quality devel 
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opment unit 112 both apply , to the RAW image data , a The image data developed by the development unit 110 is 
development process such as debayering ( also called demo - subjected to predetermined processing performed by the 
saicing or color interpolation ) , white balance adjustment , display processing unit 122 , and is thereafter displayed in 
RGB to YUV conversion , noise reduction , and optical the display unit 123 . Alternatively , the developed image data 
distortion correction . Note that these are examples of the 5 may be output through a video output terminal 124 to a 
processing included in the development process , and it is not display device connected outside . The video output terminal 
intended to mean that all of them are essential for the 124 includes , for example , a general - purpose interface such 
development process . Other processing may also be as HDMI ( registered trademark ) or SDI . 
included or a part of the above - mentioned processing may The image data developed by the development unit 110 is 
not be included in the development process . 10 also supplied to the evaluation value calculation unit 105 . 

The high quality development unit 112 performs various The evaluation value calculation unit 105 calculates , from 
types of processing with higher precision than the simplified the image data , evaluation values such as a state of focus and 
development unit 111 . Due to the higher precision , the high a state of exposure , for example . These evaluation values are 
quality development unit 112 provides a developed image used , for example , for auto focus detection and auto expo 
having higher image quality than that can be obtained by the 15 sure control performed by the control unit 161 . 
simplified development unit 111 , but requires a large pro - The image data developed by the development unit 110 is 
cessing load at the same time . On the other hand , the also supplied to the recognition unit 131 . The recognition 
simplified development unit 111 reduces the number of unit 131 has the function of detecting and recognizing 
pixels on one screen of the RAW image data to 2000 pixels subject information contained in the image data . For 
widex1000 pixels high . Furthermore , due to the lower 20 example , the recognition unit 131 detects a person ' s face 
processing precision than that of the high quality develop contained in the image represented by the image data , and 
ment unit 112 , the simplified development unit 111 can apply outputs information indicating the position and the size of 
the development process at high speed during capturing , the face if the face is detected . The recognition unit 131 may 
although the obtained image quality is lower than that also perform , for example , authentication of a specific 
obtained by the high quality development unit 112 . In this 25 person based on feature information such as that of the face . 
way , the simplified development unit 111 is configured to The image data developed by the development unit 110 is 
process image data having a smaller number of pixels than also supplied to a still image compression unit 141 and a 
that of the RAW image data , and also to perform the moving image compression unit 142 . The still image com 
processing in a simplified manner , thus reducing the pression unit 141 is used in the case of compressing the 
throughput . Since the processing load of the simplified 30 image data as a still image . The still image compression unit 
development unit 111 is small , the simplified development 141 encodes still image data in accordance with a known 
unit 111 is used for real - time development performed in encoding scheme such as JPEG . The moving image com 
parallel with a capturing operation . The switch unit 121 is pression unit 142 is used in the case of compressing the 
switched by the control unit 161 in accordance with the image data as a moving image . The moving image com 
operation content instructed through the operation unit 162 35 pression unit 142 encodes moving image data in accordance 
by the user or the control corresponding to the operating with a known encoding scheme such as H . 264 or H . 265 . 
mode being executed . Each of the still image compression unit 141 and the moving 

Although the present embodiment illustrates a configu - image compression unit 142 performs high - efficiency 
ration in which the simplified development unit 111 and the encoding ( compression encoding ) on the target image data 
high quality development unit 112 exist independently 40 to generate image data whose information amount has been 
within the development unit 110 , it is possible to adopt a compressed , and sends that image data to a recording and 
configuration in which a single development unit switches reproducing unit 151 . 
the operating modes so as to perform the simplified devel - A RAW compression unit 113 applies wavelet transform , 
opment and the high quality development exclusively . Fur - differential encoding , and the like to the RAW image data 
ther , it is sufficient that the plurality of development units 45 output from the sensor signal processing unit 103 to generate 
have processing loads that are different from one another , compressed RAW data whose data amount has been 
and it is not essential to lower both the size of the image to reduced . The RAW compression unit 113 stores the com 
be processed and the processing precision . For example , the pressed RAW data in a buffer unit 115 . The buffer unit 115 
plurality of development units may include development may be any storage device , including , for example , a 
units having the same number of pixels to be processed , but 50 memory or an HDD . The compressed RAW data may be 
different levels of processing precision , or development stored in the buffer unit 115 , or may be moved further to a 
units having the same level of processing precision , but different recording medium after being stored , and be 
different numbers of pixels to be processed . However , the deleted from the buffer unit 115 . 
plurality of development units need to include at least one The recording and reproducing unit 151 records the still 
development unit capable of completing the development 55 image data from the still image compression unit 141 and the 
process of the captured image until the start of capturing the moving image data from the moving image compression 
next image . unit 142 in a recording medium 152 . The recording and 

Although FIG . 1 shows the RAW image data from the reproducing unit 151 records the still image and moving 
sensor signal processing unit 103 as being input to the image data in the state of RAW data read out from the buffer 
simplified development unit 111 and the high quality devel - 60 unit 115 in the recording medium 152 as a RAW file separate 
opment unit 112 within the development unit 110 , this does from the compressed still image data and moving image 
not mean that the development process for the same RAW data . The recording and reproducing unit 151 manages the 
image data is applied by both of the development units . In data recorded in the recording medium 152 as a file in 
terms of the processing load , basically , only a single devel - accordance with a known file system such as FAT . The 
opment unit executes the development process . Accordingly , 65 recording medium 152 is , for example , a built - in memory or 
the switch unit 121 may be provided so as to switch the hard disk having a large capacity , or a removable memory 
development unit to which the RAW image data is input . card or the like . The recording and reproducing unit 151 can 
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also read out a still image file , a moving image file , and a captured pixels . In addition , the control unit 161 implements 
RAW file ( still image , moving image ) from the recording control of the focus and the tracking for a specific subject on 
medium 152 . The recording and reproducing unit 151 can the basis of the information on the evaluation values from 
write or read out various data files to and from an external the evaluation value calculation unit 105 and subject infor 
storage or server via a communication unit 153 . The com - 5 mation from the recognition unit 131 . At S302 , capturing is 
munication unit 153 provides the imaging apparatus 100 performed under a capturing condition in accordance with a 
with an access to a computer network or an external device predetermined frame period . 
by wireless communication or wired communication At S303 , the sensor signal processing unit 103 performs 
through a communication terminal 154 . signal processing for pixel correction on the electric signal The recording and reproducing unit 151 obtains the 10 converted by the image sensor unit 102 . For example , the desired file from the recording medium 152 or via the sensor signal processing unit 103 performs interpolation communication unit 153 and reproduces it . If the file to be using the values of surrounding pixels or subtraction of a reproduced is a RAW file , the recording and reproducing 
unit 151 stores the obtained RAW file in the buffer unit 115 . predetermined offset value on an electric signal correspond 
If the file to be reproduced is a still image file , the recording 15 ing to a missing pixel of an image pickup element and an 
and reproducing unit 151 supplies the obtained still image electric signal of a pixel having low reliability . In the present 
file to the still image decompression unit 143 . If the file to sion unit 143 . If the file to embodiment , image information that has undergone the 
be reproduced is a moving image file , the recording and processing at S303 and is output from the sensor signal 
reproducing unit 151 supplies the obtained moving image processing unit 103 is referred to as RAW image , which 
file to the moving image decompression unit 144 . 20 means a raw ( undeveloped ) image . 

The RAW decompression unit 114 reads out the RAW file At S304 , the simplified development unit 111 develops 
stored in the buffer unit 115 , and decodes and decompresses the RAW image data . Note that the control unit 161 controls 
the compressed RAW data . The RAW data decompressed by the state of the switch unit 121 so that the image data 
the RAW decompression unit 114 is supplied to the simpli - developed by the simplified development unit 111 is output 
fied development unit 111 and the high quality development 25 from the development unit 110 by the start of S304 at the 
unit 112 of the development unit 110 . latest . 

The still image decompression unit 143 decodes and The simplified development unit 111 reduces the number 
decompresses the input still image file , and supplies the of pixels of the RAW image data as described above , thus 
decompressed still image file as the reproduced image of the reducing the image . Then , the simplified development unit still image to the display processing unit 122 . The moving 30 111 111 performs debayering ( demosaicing ) on the reduced image decompression unit 144 decodes and decompresses RAW image data to generate a color signal missing from the input moving image file , and supplies the decompressed each pixel , and thereafter converts the color signal into a moving image file as the reproduced image of the moving 
image to the display processing unit 122 . The still image and signal composed of a luminance and a color difference ( RGB 
moving image processed by the display processing unit 122 35 lo 35 to YUV conversion ) . Furthermore , the simplified develop 
are displayed in the display unit 123 . ment unit 111 removes noise contained in each signal , 
Next is a description of the operations in a capturing mode corrects the optical distortion ( aberration ) of an imaging 

of the imaging apparatus 100 with reference to the flowchart optical system , and adjusts the white balance . With the use 
shown in FIG . 2 . Unless otherwise specified , the flowchart of the simplified development unit 111 that applies the 
in FIG . 2 illustrates the procedure of the processing imple - 40 development process after reducing the number of pixels , or 
mented by the control unit 161 controlling the functional performs or omits noise removal and optical distortion 
blocks shown in FIG . 1 . Specifically , the processing is correction by processing giving priority to the processing 
implemented by loading a program , which is stored in a speed , thus reducing or removing the limitation on the 
non - volatile memory included in the control unit 161 , into a capturing capacity of the imaging apparatus 100 imposed by 
memory ( RAM ) and then executing the program by the 45 the load ( processing speed and power consumption of the 
CPU . development process , it is possible to achieve , for example , 

The control unit 161 determines whether the processing a rapid continuous shooting speed or a number of continu 
load state of the imaging apparatus 100 is low ( S301 ) , and ously captured images that cannot be achieved in the case of 
causes the processing to transition to the idle state according using the high quality development unit 112 . 
to the load state ( S320 ) ; otherwise advances the processing 50 The image data developed by the simplified development 
to S302 . The load state can be determined according to the unit 111 is supplied to the evaluation value calculation unit 
operating ratio of the CPU included in the control unit 161 , 105 through the switch unit 121 . The evaluation value 
or whether a predefined high - load operation , including , for calculation unit 105 calculates evaluation values such as the 
example , a rapid continuous shooting operation , is being state of focus of the imaging optical unit 101 and the state 
performed , but the present invention is not limited thereto . 55 of exposure of the image from the luminance value and the 
If the processing load is not low enough to transition to the contrast value that are contained in the image data by a 
idle state , the control unit 161 advances the processing to predetermined method ( S305 ) . Note that the evaluation 
S302 . Note that processing for the determination as to value calculation unit 105 may calculate these evaluation 
whether to transition to the idle state will be described later . values for the RAW image data prior to the development 

At S302 , the control unit 161 controls the operations of 60 process . 
the imaging optical unit 101 and the image sensor unit 102 . The image data developed by the simplified development 
For example , the control unit 161 causes a zoom lens or a unit 111 is also supplied to the recognition unit 131 . The 
focus lens included in the imaging optical unit 101 to move recognition unit 131 applies , to the image data , processing of 
in accordance with a zoom instruction or a capturing prepa - detecting a subject ( e . g . , a person ' s face ) having a predefined 
ration instruction from the user through the operation unit 65 specific feature to generate subject information . For 
162 , and sets the readout area of the image sensor unit 102 example , the recognition unit 131 outputs the presence or 
in accordance with an instruction regarding the number of absence of a face in the image data , the position and the size 



US 9 , 736 , 363 B2 
10 

of the face , information on the individual identified on the via the communication unit 153 , such that the still image file 
basis of the face , and the like as the subject information and / or the RAW file are recorded by the external storage . 
( S306 ) . Although a description has been given here of a case 

The image data developed by the simplified development where the capturing instruction for a still image is provided 
unit 111 is also supplied to the display processing unit 122 . 5 at S308 , basically the same processing may also be applied 
The display processing unit 122 forms a display image from to a case where a capturing instruction for a moving image 
the obtained image data , and outputs and displays the has been provided . First , the processing from S301 to S307 
display image to the display unit 123 or an external display is the same . Then , the processing of generating and record 
device ( S307 ) . The display image displayed by the display ing the simplified moving image data may be performed at 
unit 123 is used , for example , for a live - view display 10 S310 to S311 , and the processing of compressing and 
( capturing through - the - lens image display ) for the user to recording the RAW data may be performed at S312 to S313 . 
appropriately frame the subject in the capturing standby Note that when capturing a moving image , it is not necessary 
state . Furthermore , the display processing unit 122 may to newly perform capturing when a capturing instruction is 
display , for example , a frame - shaped mark indicating the given at S308 , and the image data that has been captured at 
focus area or the position of the recognized face in the 15 S302 and subjected to the simplified development at S304 
display image in a superimposed manner by utilizing the may be used . 
evaluation values and the subject information supplied from The simplified moving image data is generated for the 
the evaluation value calculation unit 105 and the recognition moving image data constituted by the RAW image data 
unit 131 . obtained from the image sensor unit 102 by developing each 
At S308 , the control unit 161 determines whether a 20 frame image by the simplified development unit 111 at S310 , 

capturing instruction has been input from the user through and encoding the resulting image by the moving image 
the operation unit 162 . If the capturing instruction has been compression unit 142 . Then , the recording and reproducing 
input , the control unit 161 advances the processing to S310 , unit 151 records the simplified moving image data at S311 . 
and if the capturing instruction has not been input , the As for the RAW data , the data resulting from compression 
processing from S301 is repeated . 25 of each RAW image frame at S312 is recorded by the 

At S310 , in response to the capturing instruction , the recording and reproducing unit 151 through the buffer unit 
control unit 161 controls the imaging optical unit 101 and 115 at S313 . Note that when capturing a moving image , the 
the image sensor unit 102 to start capturing under a prede - simplified moving image data is used for a live - view display 
termined capturing condition . Here , the operations during for appropriately framing the subject , not only before the 
capturing of a still image will be described . One screen 30 start of recording the moving image ( during standby ) , but 
worth of image data obtained by the image sensor unit 102 also during recording of the moving image ( during REC ) . 
is supplied to the development unit 110 , developed by the Next is a description of the structures of the still image file 
simplified development unit 111 , and thereafter supplied to and the RAW file in the present embodiment . FIGS . 3A and 
the still image compression unit 141 . The still image com - 3B are diagrams showing exemplary configurations of the 
pression unit 141 performs predetermined encoding process - 35 still image file and the RAW file . 
ing such as JPEG encoding processing ( still image com - FIG . 3A shows an exemplary structure of the still image 
pression ) on the supplied image data ( S310 ) , thus generating file . A still image file 400 is composed of a header portion 
still image data . In the present embodiment , the still image 401 , a metadata portion 402 , and a compressed data portion 
data that is developed by the simplified development unit 403 . The header portion 401 contains an identification code 
111 and is encoded by the still image compression unit 141 40 or the like that indicates that this file is a still image file . The 
during capturing in this manner is referred to as simplified compressed data portion 403 contains compressed data of a 
still image data ( first encoded image data ) . Note that the still image that has been subjected to high - efficiency encod 
encoding method is not limited to the JPEG scheme , and any ing . 
encoding method may be used . The metadata portion 402 contains information ( e . g . , a file 

The one screen worth of RAW image data obtained by the 45 name ) 404 for specifying the ( corresponding ) RAW file ( the 
image sensor unit 102 is further supplied to the RAW file storing the RAW data from which the still image data 
compression unit 113 . The RAW compression unit 113 stored in the compressed data portion 403 is originated ) that 
applies encoding ( RAW compression ) processing for reduc - has been generated concurrently with this still image file . In 
ing the data amount to the RAW image data to convert the addition , the development status 405 is information that 
RAW image data into compressed RAW image data ( S312 ) . 50 enables determination whether the compressed data stored in 
The compressed RAW image data is stored in the buffer unit this still image file has been subjected to the simplified 
115 . Note that the encoding for the RAW image data may be development . The capturing metadata 406 contains the 
either reversible or irreversible . evaluation values and the subject information obtained by 

At S311 , the recording and reproducing unit 151 records the evaluation value calculation unit 105 and the recognition 
a still image file ( simplified still image file ) containing the 55 unit 131 , information obtained during capturing ( e . g . , an 
simplified still image data in the recording medium 152 . aperture value , a shutter speed , sensitivity , lens type iden 

At S313 , the recording and reproducing unit 151 reads out tification information , sensor type identification informa 
the image data from the buffer unit 115 , and records a data tion , etc . ) supplied from the imaging optical unit 101 and the 
file ( RAW file ) in which the ( compressed ) RAW image data image sensor unit 102 . Although not shown , the metadata 
is stored in the recording medium 152 . 60 portion 402 may further contain an identification code of the 
Note that at least a part of the processing of generating recording medium in which the concurrently generated 

and recording the simplified still image data ( S310 to S311 ) ( corresponding ) RAW file is recorded , path information of 
and the processing of compressing and recording the RAW the recording destination , and the like . These pieces of 
image data ( S312 to S313 ) may be performed in parallel . In metadata are sent , for example , from the control unit 161 to 
addition , at S311 and S313 , the recording and reproducing 65 the recording and reproducing unit 151 and recorded therein . 
unit 151 may send the still image file and / or the RAW file As described thus far , the imaging apparatus 100 accord 
to an external storage from the communication terminal 154 ing to the present embodiment uses the simplified develop 
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ment unit 111 to perform the live - view display and the pixels or the continuous shooting speed is increased , or the 
development process for a still image file generated in number of pixels per frame or the frame rate is increased , it 
response to a capturing start instruction . In addition , the is possible to record the RAW file with a small - scale and low 
imaging apparatus 100 according to the present embodiment power consumption circuit . 
records the RAW file in response to the capturing start 5 Next is a description of a process of post development in 
instruction . No development process is required to record the present embodiment . The post development process is a 
the RAW file . process of generating high - quality still image / moving image 

FIG . 3B shows an exemplary structure of a RAW file 410 . data from RAW image data and recording the generated 
The RAW file 410 is recorded in , for example , a predeter - data , after completion of the operation of recording the 
mined recording area in the recording medium 152 by the 10 RAW image data and the simplified still image / moving 
recording and reproducing unit 151 . The RAW file 410 is image data during capturing . Specifically , first , the RAW 
composed of a header portion 411 , a metadata portion 412 , image data recorded in the buffer unit 115 or the recording 
and a compressed data portion 413 . The header portion 411 medium 152 or the like is read out , and developed by the 
contains an identification code or the like that indicates that high quality development unit 112 . Then , high - quality 
this file is in a RAW file format . The compressed data 15 encoded image data ( second encoded image data ) is gener 
portion 413 contains compressed RAW data of a still image ated in the still image compression unit 141 or the moving 
that has been subjected to high - efficiency encoding ( or may image compression unit 142 , and the generated image data 
be non - compressed RAW image data ) . is recorded in the recording medium 152 . In the present 

The metadata portion 412 contains information ( e . g . , a file embodiment , the post development is applicable to the RAW 
name ) 414 for specifying the corresponding ) still image file 20 image data of a still image and a moving image . 
that has been generated concurrently with this RAW file . The As described above , the simplified still image / moving 
metadata portion 412 also contains a development status 415 image data recorded during capturing has been compressed 
indicating that the image data stored in the corresponding after being developed by the simplified development unit 
still image file has been subjected to the simplified devel 111 . Accordingly , the image quality may be inferior or the 
opment . The metadata portion 412 also contains capturing 25 number of pixels may be smaller , as compared with the case 
metadata 416 that is similar to the capturing metadata 406 . where the RAW image has been developed by the high 

Although not shown , the metadata portion 412 may quality development unit 112 . The quality of the simplified 
further contain an identification code of the recording still image / moving image data may be sufficient to roughly 
medium or path information of the folder in which the check the captured content immediately after capturing or to 
concurrently generated still image file is recorded , or the 30 display the captured content in a display device with a small 
like . Alternatively , the concurrently generated still image file pixel number , such as the display unit 123 of the imaging 
itself may be converted into metadata , and stored in the apparatus 100 , but may not be sufficient to check the details 
metadata portion 412 . These pieces of metadata are sent of the image or to print out the image . 
from , for example , the control unit 161 to the recording and The user may , of course , apply a high quality development 
reproducing unit 151 , and recorded therein . 35 process to the RAW image data as needed , but this requires 
Note that the file structures illustrated in FIGS . 3A and 3B time and effort . For this reason , in the present embodiment , 

described herein are merely examples , and it is possible to the post development process is automatically executed 
adopt a configuration compliant with a different standard when the imaging apparatus 100 is in an idle state . The idle 
such as EXIF . In addition , the recording of a file to the state refers to a state in which the processing load of the 
recording medium 152 may be performed with a file system 40 imaging apparatus 100 is determined to be small , including , 
compliant with DCF , for example . for example , during standby for capturing , a standby state 

Note that the basic data structure of a moving image file during reproduction of a still image / moving image , and a 
is the same as that of the still image file except that the sleep state . Note that in addition to being performed auto 
compressed data portion 403 contains compressed data of a matically , the post development process may be started in 
moving image and sound that have been subjected to high - 45 accordance with an instruction from the user . 
efficiency encoding and the compressed data is in an encod - There is no particular limitation on the method for deter 
ing format for moving images , such as AVCHD or MPEG2 mining whether or not the imaging apparatus 100 is in the 

The imaging apparatus 100 according to the present idle state , and it is possible to use any determination method , 
embodiment uses the simplified development unit 111 to including , for example , a commonly used measurement 
perform the live - view display until a capturing instruction is 50 method for the processing load . For example , the determi 
given and the development process for a still image file or nation may be made based on whether the operating ratio of 
moving image file generated in response to the capturing the CPU included in the control unit 161 is less than a 
instruction in the capturing mode . The simplified develop - predefined threshold , or whether a predefined high - load 
ment unit 111 achieves a development process for , for operation such as a rapid continuous shooting operation or 
example , still images at 60 frames per second and moving 55 recording and reproducing processing is being performed . 
images of a HD size with a small - scale and low power Alternatively , the imaging apparatus 100 may be uncondi 
consumption circuit by limiting the size of an image after tionally regarded as being in the idle state if an operating 
development to , for example , 2 million pixels or less , or mode in which basically only a low - load process occurs is 
restricting noise removal and optical distortion correction to selected . 
a limited process or omitting them . On the other hand , the 60 Next is a description of an idle process performed at S320 
imaging apparatus 100 according to the present embodiment in FIG . 2 , with reference to the flowchart in FIG . 4 . Note that 
generates a RAW file of a still image or a moving image in the idle process is performed if it is determined that the 
response to a capturing instruction . The RAW file is a high imaging apparatus 100 is in the idle state not only in the still 
image quality file that does not significantly compromise the image capturing mode , but also in other operating modes 
image information supplied from the sensor signal process - 65 such as a still image / moving image reproduction mode . 
ing unit 103 , but generation of this file does not require a The flowchart in FIG . 4 illustrates the processing proce 
development process . Accordingly , even if the number of dure executed by the control unit 161 controlling various 
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processing blocks , and the procedure is executed by a ing unit 151 , and store the correspondence between the 
program stored in a memory ( ROM ) included in the control RAW file stored in the buffer unit 115 and the RAW file 
unit 161 being extracted into another memory ( RAM ) and recorded in the recording medium 152 . 
executed by the CPU . Note that if there are a plurality of RAW files to which the 
Upon start of the processing in an idle state in FIG . 4 , the 5 post development process has not been applied and that are 

control unit 161 determines , based on the user ' s setting , not present in the buffer unit 115 , the control unit 161 may 
whether or not to perform the post development ( S501 ) . If read out these RAW files one by one , and apply the post 
the post development is not to be performed , the control unit development process thereto , or may read out any number of 
161 ends the idle process , and returns to the original RAW files at once within a range that can be stored in the 
processing , and if the post development is to be performed , 10 buffer unit 115 . 
the processing transitions to S520 . In the case of reading out the RAW files from the 

In the case of performing the post development , the recording medium 152 , the control unit 161 reads out the 
control unit 161 determines whether a high - quality still RAW files in a chronological order , and stores them in the 
image file has been recorded by the post development buffer unit 115 . Then , when the storage area in the buffer unit 
process ( whether it has been subjected to the post develop - 15 115 becomes full , the oldest RAW image data is deleted 
ment ) for each RAW file recorded in the recording medium from the buffer unit 115 , and RAW image data that is newly 
152 ( 5520 ) . For example , the control unit 161 refers to the captured or read out from the recording medium 152 is 
development status 415 in the RAW file 410 , and determines stored in the buffer unit 115 . By doing so , the most recently 
that the RAW file has not been subjected to the post captured RAW image data is always held in the buffer , and 
development if the development status 415 contains infor - 20 therefore , S522 can be skipped , thus performing the process 
mation indicating that the corresponding still image file has at high speed . Furthermore , by executing the post develop 
been processed by the simplified development unit 111 . ment process backward in time from the most recently 
Alternatively , the control unit 161 searches for a still image captured image , the process can be completed preferentially 
file having the still image file name 414 contained in the from the images held in the buffer unit 115 , and it is thus 
metadata portion 412 of the RAW file in the recording 25 possible to increase the processing efficiency . 
medium 152 . This is based on the fact that if capturing has At S523 , the control unit 161 supplies the RAW image 
been performed in the still image capturing mode , a single data to be subjected to the post development process to the 
still image file and a single RAW file are recorded in RAW decompression unit 114 . The RAW decompression 
association with each other for a single capturing start unit 114 outputs the RAW image data after restoring the 
instruction in the recording medium 152 . Then , the control 30 RAW image data by decompression if it has been com 
unit 161 refers to the development status 405 stored in the pressed , or directly outputs the RAW image data if it has not 
metadata portion 402 of the found still image file 400 . If the been compressed . Whether or not the RAW image data has 
development status 405 contains the information indicating been compressed can be determined , for example , by record 
that the still image file 400 has been processed by the ing identifiable information at the head of the RAW image 
simplified development unit 111 , the control unit 161 deter - 35 data during compression . 
mines that the RAW file has not been subjected to the post The RAW image data output by the RAW decompression 
development . Alternatively , a table indicating whether or not unit 114 is supplied to the development unit 110 . During the 
the post development process has been executed may be post development process , the control unit 161 controls the 
separately provided for a series of still images , and the operation such that the development process is applied by 
determination may be made by referring to this table . 40 the high quality development unit 112 and the development 

If all of the RAW files recorded in the recording medium process is not applied by the simplified development unit 
152 have been subjected to the post development process 111 . The high quality development unit 112 applies a devel 
( S520 , NO ) , the control unit 161 ends the idle process as in opment process that can provide an image having higher 
the case where the post development process is not applied image quality than that obtained by the simplified develop 
and returns to the original processing . On the other hand , if 45 ment unit 111 to the RAW image data ( S524 ) . In the present 
any RAW file to which the post development process has not embodiment , the high quality development unit 112 does not 
been applied is present in the RAW files recorded in the reduce the number of pixels of the RAW image data , and 
recording medium 152 , the control unit 161 causes the increases the quality ( e . g . , precision and the number of 
processing to transition to S521 . steps ) of the development process applied than that of the 

The control unit 161 checks whether the RAW image data 50 simplified development unit 111 . However , there is no 
corresponding to the RAW file that is recorded in the limitation on the specific details of the development process 
recording medium 152 and to which the post development performed by the high quality development unit 112 , as long 
process has not been applied is also stored in the buffer unit as image processing that can provide an image having higher 
115 ( S521 ) . Then , the control unit 161 reads out the RAW quality than that obtained by the simplified development unit 
file directly from the buffer unit 115 if the RAW file remains 55 111 is performed . For example , the number of image pixels 
in the buffer unit 115 , or from the recording medium 152 at may be increased , with the details of the development 
S522 if the RAW file does not remain in the buffer unit 115 , process being the same as those of the simplified develop 
and advances the processing to S523 . A predefined number ment unit 111 . Alternatively , the number of image pixels 
of RAW files are held in the buffer unit 115 , starting from the may be reduced in the same manner , while increasing the 
most recently captured RAW file . Accordingly , the control 60 quality of the development process . 
unit 161 knows that the RAW file to which the post devel The high quality development unit 112 applies the so 
opment process is applied is stored in the buffer unit 115 if called development process , including , for example , debay 
the RAW file is included in the predefined number of RAW ering ( demosaicing ) a RAW image to convert the image into 
files starting from the most recently captured RAW file of the signals composed of a luminance and a color difference , 
RAW files recorded in the recording medium 152 . Note that 65 removing noise contained in each signal , correcting optical 
the control unit 161 may obtain information on the RAW file distortion , and perform image optimization . The number of 
obtained during recording from the recording and reproduc pixels of a developed image generated by the high quality 
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development unit 112 remains the same as the number of processing has transitioned from the still image capturing 
pixels read out from the image sensor unit 102 , or is a mode to the idle process , the control unit 161 causes the 
number of pixels set by the user . Accordingly , the number of processing in the still image capturing mode to be resumed 
pixels of the image data from the high quality development from the capturing processing at S310 . 
unit 112 is larger than that of the image data output from the 5 After the recording process has ended at S526 , if the idle 
simplified development unit 111 . state is continued , the processing is returned to S520 . If there 

While the high quality development unit 112 can provide is any remaining RAW image data to which the post 
a developed image having higher image quality because it development process has not been applied , the above - de 
performs various types of processing with higher precision scribed processing is repeatedly performed . 
than the simplified development unit 111 , the processing 10 The high - quality still image file recorded at S526 has the 
load thereof is large . The high quality development unit 112 same configuration as that of the still image file of the image 
of the present embodiment avoids using a circuit that data processed by the simplified development unit 111 
requires large power consumption and a high cost by not except that the development status 405 is information indi 
applying a real - time development process in parallel with cating that the still image file has been processed by the high 
capturing . 15 quality development unit 112 . 

The image data developed by the high quality develop Note that the high - quality still image file recorded at S526 
ment unit 112 is supplied to the still image compression unit is recorded under the same file name as the simplified still 
141 , and the still image compression unit 141 performs image file recorded concurrently with the RAW file . This can 
high - efficiency encoding processing ( still image compres - be achieved by notifying of the still image file name con 
sion ) on the obtained image data ( S525 ) , thus generating 20 tained in the metadata portion of the read out RAW file from 
high - quality still image data . the control unit 161 to the recording and reproducing unit 
At S526 , the recording and reproducing unit 151 records 151 . In the case of using the RAW image data remaining in 

a still image file containing the high - quality still image data the buffer unit 115 , the metadata of the corresponding RAW 
in the recording medium 152 . file recorded in the recording medium 152 may be referred 

S527 is processing of determining whether the imaging 25 to . Alternatively , the recording and reproducing unit 151 
apparatus 100 is no longer in the idle state , and may be , for may notify of the file name to the control unit 161 when 
example , processing of determining whether a predefined recording the simplified still image file , and the control unit 
event that causes the imaging apparatus 100 to exit from the 161 may store the file name in association with the RAW 
idle state has occurred . The event may be , for example , input image data in the buffer unit 115 . With such a file name , the 
of a capturing preparation instruction or capturing start 30 simplified still image file in the recording medium 152 can 
instruction , input of an instruction to execute reproduction be replaced with the high - quality still image file . 
processing , a CPU operating ratio exceeding the threshold , When recording the high - quality still image file , the 
and the like . Note that the occurrence of these events is not control unit 161 updates the development status 415 in the 
performed at the timing indicated by S527 in fact , but is metadata portion 412 in the corresponding RAW file with 
monitored in the background by the control unit 161 during 35 information indicating that the high quality development has 
the idle process . Whether the operation being performed is been performed thereon ( or that the post development has 
to be stopped or aborted upon detection of the occurrence of been performed thereon ) through the recording and repro 
an event , or to be continued until the recording of a still ducing unit 151 . 
image ends may be predefined . For example , the determi - Thus , the imaging apparatus 100 of the present embodi 
nation as to whether to continue , or stop or abort the 40 ment executes the post development in a user operation 
processing may vary depending on which of the processing waiting state in which the processing load of the apparatus 
at S522 to S526 is being executed . Alternatively , the deter - is relatively small , including , for example , during intervals 
mination may vary depending on the event that has occurred between captures , in the reproduction mode , and in the sleep 
For example , the processing may transition immediately to state . Then , the still image file obtained by the simplified 
capturing processing when an event for which a time lag 45 development during capturing is replaced with the still 
raises a problem , such as a capturing start instruction , has image file obtained by the high quality development using 
occurred , and the processing may transition to reproduction the RAW file . Consequently , even if a high - quality image is 
processing after the recording of a still image ends when an required , for example , for display for checking the details or 
event that is less urgent , such as an instruction to start print out , it is not necessary to execute the development 
reproduction , has occurred . 50 process each time such an occasion arises , and the high 

In the case of stopping the processing , the control unit 161 quality image can be utilized in the same general environ 
performs stoppage processing of storing the necessary infor ment as with a conventional still image file . 
mation such that the stopped processing can be resumed Note that a moving image file obtained by the simplified 
when the imaging apparatus 100 next enters in the idle state development during capturing is also subjected to the post 
( S528 ) . The stoppage processing includes , for example , 55 development process in the same manner , and is replaced 
storing of data for which the process has not been completed with a moving image file obtained by the high quality 
and storing of position information indicating how far the development . Since each frame of the RAW moving image 
process is completed ( or from where the process is data is constituted by RAW image data , the frame can be 
resumed ) . On the other hand , in the case of aborting the developed in the same manner as the still image file . Then , 
processing , the unprocessed RAW file may be processed in 60 by encoding the developed frame image in accordance with 
the next processing , and therefore , it is not necessary to the encoding scheme of the moving image , a high - quality 
perform the stoppage processing . moving image file is successively generated . Note that in 
When the imaging apparatus 100 is no longer in the idle order to increase the efficiency of encoding processing , the 

state , the control unit 161 transitions to the processing in unprocessed RAW file can be read out from the recording 
accordance with the operating mode that was performed 65 medium 152 in units of the number of frames ( e . g . , the 
before the idle process has been performed and the event . number of frames constituting GOP ) in accordance with the 
For example , if a capturing instruction is input when the encoding scheme of the moving image . 
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In the case of stopping the post development process for the moving image , it may be judged that the simplified 

the moving image file , for example , when the moving image moving image file has been processed . Furthermore , in the 
compression unit 142 performs encoding in units of a case of judging whether the post development process has 
predetermined number of frames in the stoppage processing been performed for a predetermined time , the time for 
at S528 , the moving image compression unit 142 waits until 5 judging whether the post development process has been 
a high - quality moving image file is written in the recording performed can be set through an operation from the opera 
medium 152 for each encoding unit . Then , at the time of tion unit 162 . 
writing the high - quality moving image file ( overwriting the When only a portion such as the head portion has been 
simplified moving image file ) , the control unit 161 stores the subjected to the post development process , the simplified 
file name of the RAW moving image data being subjected to 10 moving image file recorded concurrently with the RAW file 
the post development process and information indicating will not be deleted . Then , the control unit 161 controls the 
that the number of frames for which the process has ended . recording and reproducing unit 151 so as to include , in the 
Alternatively or additionally , the same information is also metadata portion 402 of the high - quality moving image file 
recorded in the development status 405 of the metadata generated by the post development , identification informa 
portion 402 of the high - quality moving image file . Then , at 15 tion such as the file name of the corresponding simplified 
the next idle time , the post development process is resumed moving image file . Further , the control unit 161 controls the 
using this information . During the post development process recording and reproducing unit 151 so as to include , in the 
of a moving image , each time a high - quality moving image metadata portion 402 , the file name of the moving image file 
file is written for each encoding unit , the file may be closed , generated by the post development process , information that 
and the management information of the recording medium 20 enables specification of a portion that has been subjected to 
152 may be updated . Alternatively , processing of ending the post development process , and the like , while holding 
writing of these files may be performed during stoppage . the compressed data portion 403 of the simplified moving 
While the former is more complicated processing , it requires image file . 
less time for the processing to transition from the post Thus , the imaging apparatus 100 of the present embodi 
development process to another process and can reduce the 25 ment performs the post development in a user operation 
possibility of a damaged file and the like . Note that the post waiting state in which the processing load of the apparatus 
development process of a moving image is the same as the is relatively small , including , for example , during intervals 
post development process of a still image in that the process between captures , in the reproduction mode , and in the sleep 
may be immediately aborted depending on the event , but is state . Then , the still image file obtained by the simplified 
different even in this case in that the currently processed 30 development during capturing is replaced with the still 
moving image file in the recording medium 152 is closed . image file obtained by the high quality development using 

Note that in the case of applying the post development the RAW file . The moving image file obtained by the 
process , it is possible to adopt a configuration in which the simplified development during capturing is also replaced 
process is initially executed only for a predetermined time with the moving image file obtained by the high quality 
( e . g . , one minute ) from the beginning . The reason for this is 35 development using the RAW file . By doing so , even if a 
as follows : a moving image file is composed of many frames request for reproduction of a high - quality image is given , for 
such as several tens of frames / sec , and thus , if the post example , for display for checking the details or print out , any 
development process is applied to all frames of simplified unnecessary development process will not occur each time 
moving image data for several minutes or several tens of such an occasion arises , and the high - quality image can be 
minutes of a capturing period , for example , it will take a 40 utilized in the same general environment as with a conven 
long time before the post development process for the next tional still image file . 
image file is started . Another reason is to prevent the battery Next is a description of the operations in a still image 
consumption of the imaging apparatus from being exces - reproduction mode of the imaging apparatus 100 with ref 
sively increased by the post development process . By per - erence to the flowchart shown in FIG . 5 . Unless otherwise 
forming the post development on only the head portion of 45 specified , the flowchart in FIG . 5 illustrates the procedure of 
the moving image file , it is possible to instantly perform the processing implemented by the control unit 161 control 
display of a high quality image and reproduction of high - ling the functional blocks shown in FIG . 1 . Specifically , the 
quality moving image file , while suppressing the battery processing is implemented by loading a program , which is 
consumption . stored in a non - volatile memory included in the control unit 

In the case of performing the post development only on a 50 161 , into a memory ( RAM ) , and then executing the program 
predetermined portion in this way , information for resuming 
the post development for an unprocessed portion is stored in The control unit 161 determines whether the processing 
the metadata of the moving image file or the control unit 161 load state of the imaging apparatus 100 is low ( S601 ) , and 
after the post development for the predetermined portion has causes the processing to transition to the idle state according 
ended , as in the stoppage processing . Note that if there is no 55 to the load state ( S610 ) ; otherwise it advances the processing 
unprocessed image file , the post development process may to S602 . The load state can be determined according to the 
be executed for an unprocessed portion . In this case as well , operating ratio of the CPU included in the control unit 161 , 
the post development process may be executed for a prede - or whether a predefined high - load operation , including , for 
termined time for a single file . example , a rapid continuous shooting operation , is being 

Additionally , several steps may be provided as the method 60 performed , but the present invention is not limited thereto . 
for determining whether the processing has been performed If the processing load is not low enough to transition to the 
at S520 . For example , whether the processing has been idle state , the control unit 161 advances the processing to 
performed for the entire capturing time of moving images S602 . Note that the determination as to whether to transition 
may be judged . Alternatively , a moving image may be to the idle state may be the same as that described in relation 
partitioned for each predefined time ( e . g . , one minute ) from 65 to the capturing mode operation . 
the head portion , and , if the post development process has For example , when the reproduction of a still image has 
been performed for a predetermined time from the head of been started ( this includes the state of being reproduced ) in 
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response to an operation from the user , the control unit 161 separately providing a table file indicating the state of the 
advances the processing to S602 . At S602 , the control unit development process for a series of captured still images . 
161 determines whether an instruction for enlarged display If it is determined at S603 that the still image to be 
of the still image has been given from the user . If the displayed in an enlarged manner has been developed by the 
instruction for enlarged display has been received , the 5 high quality development , the still image can be displayed in 
control unit 161 advances the processing to S603 ; and if not , an enlarged manner with sufficient image quality . Accord 
it advances the processing to S620 . ingly , the control unit 161 advances the processing to S620 , 
FIGS . 6A to 6C are diagrams schematically illustrating an at which the still image file read out from the recording 

exemplary form of display performed by the imaging appa - medium 152 or the like by the recording and reproducing 
ratus 100 according to the present embodiment in the display 10 unit 151 is displayed in the display unit 123 through the 
unit 123 at the time of the still image reproduction . display processing unit 122 . 

A display screen 700 shown in FIG . 6A is an example in If it is determined at S603 that the still image to be 
which a reduced image is displayed . Here , an example in displayed in an enlarged manner has not been subjected to 
which each display screen 700 displays six images . A the high quality development , this means that the still image 
display screen 710 shown in FIG . 6B is an example in which 15 file has been developed by the simplified development unit 
the whole of a single image 711 is displayed , and is in the 111 . In this case , the control unit 161 performs the high 
state of normal display . A display screen 720 shown in FIG . quality development ( the post development described 
6C is an example in which an enlarged image 721 of a above ) by the processing from S604 onward . Although the 
portion of a single image is displayed , and corresponds to high quality development is unconditionally executed here if 
enlarged display . Enlarged display is used , for example , in 20 the image file that has been subjected to the simplified 
such a case where the suitability of focus is checked imme - development is to be displayed in an enlarged manner , the 
diately after capturing . Enlarged display is also performed in high quality development may be executed only if the 
response to an instruction for enlarged display from the user . number of pixels within the enlarged display area in the still 

If an instruction for enlarged display has not been image file obtained by the simplified development is less 
received at S602 , the control unit 161 determines to perform 25 than the number of display pixels . 
normal display if the relationship between the number of At S604 , the control unit 161 checks whether the RAW 
display pixels A of the display unit 123 and the number of file corresponding to the still image to be reproduced is 
pixels B of the simplified still image file satisfies AsB , and present in the buffer unit 115 . If the RAW file is not present 
determines to perform reduced display if the relationship in the buffer unit 115 , the control unit 161 read outs the RAW 
satisfies A > B . 30 file from the recording medium 152 or the like through the 

At S620 , the control unit 161 reads out a still image file recording and reproducing unit 151 to the buffer unit 115 
to be reproduced from the recording medium 152 or the like ( S605 ) . 
through the recording and reproducing unit 151 , and sup - The buffer unit 115 is updated such that a predetermined 
plies the still image file to the still image decompression unit number of pieces of RAW data that have been most recently 
143 . Then , at S621 , the control unit 161 supplies the still 35 captured in the still image capturing mode are stored therein 
image file decompressed by the still image decompression by deleting the RAW files in a chronological order . By doing 
unit 143 to the display processing unit 122 . At S608 , the so , the RAW data corresponding to the image file that has 
display processing unit 122 outputs the image in such forms been relatively recently recorded in the recording medium 
as those shown in FIGS . 6A to 6C to the display unit 123 . 152 is held in the buffer unit 115 , and it is therefore possible 

In the case of displaying the whole of an image , a still 40 to skip S605 , thus performing display processing at high 
image file whose number of display pixels A is less than or speed . 
equal to the number of pixels B of the still image file At S606 , the RAW decompression unit 114 restores the 
obtained by the simplified development , 2 million pixels in RAW image by decoding and decompressing the RAW file 
the above - described example , has sufficient image quality read out from the buffer unit 115 . When the RAW image data 
even if it has been developed by the simplified development 45 within the RAW file has not been compressed , it is not 
unit 111 . Needless to say , a still image file that has been necessary to perform the restoration processing . 
developed by the high quality development unit 112 has The restored RAW image is supplied to the high quality 
sufficient image quality for whole image display . development unit 112 , in which the high quality develop 
On the other hand , in the case of achieving enlarged ment process is applied thereto ( S607 ) , and thereafter is 

display by clipping a portion of an image and displaying it 50 output via the switch unit 121 to the display processing unit 
at an equal magnification , the number of pixels of the 122 . At S608 , the display processing unit 122 outputs an 
clipped portion of a still image file obtained by the simplified enlarged image as shown in FIG . 6C to the display unit 123 . 
development may fall below the number of display pixels . In Note that the clipping of a partial image for enlarged display 
this case , it is necessary to perform enlargement processing can be performed , for example , by the display processing 
such as pixel interpolation , leading to a reduced resolution . 55 unit 122 in accordance with an instruction from the control 

Therefore , in the case of performing enlarged display , the unit 161 . 
control unit 161 determines , at S603 , whether the still image The high quality development unit 112 applies , to the 
file of an image to be displayed in an enlarged manner has RAW image , development processes such as debayering 
been developed by the high quality development unit 112 ( demosaicing ) , conversion into a signal composed of a 
( whether it has been subjected to the post development ) . The 60 luminance and color difference , removal of noise contained 
determination can be performed , for example , from a flag for in each signal , correction of optical distortion , and optimi 
identifying whether the still image file has been processed zation of the image . The size ( number of pixels ) of a 
by the simplified development unit 111 , the flag being developed image generated by the high quality development 
contained in the development status 405 stored in the unit 112 remains the same as the number of pixels read out 
metadata portion 402 of the still image file 400 . Alterna - 65 from the image sensor unit 102 , or is a size set by the user . 
tively , the determination can be performed by referring to Normally , this is significantly greater than the size ( e . g . , 2 
the development status 415 in the RAW file 410 , or by million pixels or less ) of an image that has been subjected to 
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the simplified development , and therefore , a still image instruction , and therefore , the control unit 161 advances the 
developed by the high quality development unit 112 can be processing to S1110 to perform the idle process . On the other 
displayed in an enlarged manner with sufficient image hand , the processing load is not low when the reproduction 
quality . of a moving image has been started in accordance with an 

After display has been performed at S608 , the control unit 5 operation from the user ( including the state of being repro 
161 returns the processing to S601 . Note that the above - duced ) , and therefore , the control unit 161 advances the 
described processing is performed in accordance with an processing to S1102 . 
instruction to change the image to be displayed , an instruc - At S1102 , the control unit 161 determines whether the 
tion to cancel enlarged display , an instruction to perform moving image file to be displayed that has been subjected to 
whole image display or enlarged display from a reduced 10 the high quality development process , for example , the 
display screen , or the like , and the control unit 161 generates moving image file for which a reproduction instruction has 
and displays a display image in accordance with the instruc - been given by the user , is present in the recording medium 
tion . For example , when an instruction to display the next or 152 or the like , and advances the processing to S1103 if the 
previous image is given in the state of whole image display , moving image file is present , and advances the processing to 
the control unit 161 performs the above - described process - 15 S1107 if it is not present . As described above , it can also be 
ing on the image file recorded in the recording medium 152 considered in this determination that a moving image file 
after or immediately before the image being displayed , as a that has been subjected to the high quality development is 
file to be displayed . As for the instruction to cancel enlarged present when there is a moving image file that has been 
display , the control unit 161 instructs the display processing subjected to the high quality development only for a head 
unit 122 to cancel clipping and to display the whole of the 20 portion thereof . 
image that has been subjected to the high quality develop At S1103 , the control unit 161 determines whether the 
ment . In addition , when a single reduced image is selected moving image file subjected to the high quality development 
from a reduced display screen , the control unit 161 causes process has been reproduced to the end . If it is determined 
the display processing unit 122 to perform normal display that the moving image file subjected to the high quality 
for the image file or RAW file corresponding to the selected 25 development process has been reproduced to the end , the 
reduced image . control unit 161 advances the processing to S1107 , and 

In the present embodiment , the post development of still advances the processing to S1104 if the reproduction of the 
images is gradually executed when the apparatus enters a moving image file subjected to the high quality development 
state in which the processing load of the apparatus is process is not completed . 
relatively small such as a state in which the processing load 30 At S1104 , the control unit 161 reads out a predetermined 
of the apparatus is small in the still image reproduction mode amount of the moving image file to be reproduced from the 
or a sleep state . Then , a still image file that has been recording medium 152 through the recording and reproduc 
subjected to the simplified development is automatically ing unit 151 , and supplies the moving image file to the 
replaced with a still image file that has been subjected to the moving image decompression unit 144 . Then , at S1105 , the 
high quality development . As the replacement advances , the 35 moving image decompression unit 144 decodes and decom 
frequency with which the processing from S604 to $ 607 is presses the read out moving image file frame by frame , and 
performed is reduced even at the time of enlarged display , outputs the moving image file to the display processing unit 
and enlarged display using a high quality image is performed 122 . At S1106 , the display processing unit 122 outputs a 
smoothly , resulting in an even more improved operability . display image of the reproduced moving image to the 

For example , if the RAW file corresponding to the sim - 40 display unit 123 . 
plified image file displayed in reduced display or normal Note that display at S1106 is performed frame by frame , 
( whole image ) display is not present in the buffer unit 115 , and , in order to perform display for the next frame , the 
the RAW file can be read out from the recording medium control unit 161 returns the processing to S1101 during 
152 in advance in order to shorten the time required for reproduction of the moving image . 
enlarged display of an image that has not been subjected to 45 At S1107 , the control unit 161 determines whether the 
the high quality development process . moving image file to be reproduced that has been subjected 
Next is a description of the operations in a moving image to the simplified development process is present in the 

reproduction mode of the imaging apparatus 100 with ref recording medium 152 or the like , and advances the pro 
erence to the flowchart shown in FIG . 7 . cessing to S1108 if it is determined that the moving image 

Unless otherwise specified , the flowchart in FIG . 7 illus - 50 file is present , and advances the processing to S1101 if it is 
trates the procedure of the processing implemented by the determined that it is not present . Note that the absence of the 
control unit 161 controlling the functional blocks shown in moving image file that has been subjected to the simplified 
FIG . 1 . Specifically , the processing is implemented by development process means that the moving image file to be 
loading a program , which is stored in a non - volatile memory reproduced has been subjected to the high quality develop 
included in the control unit 161 , into a memory ( RAM ) , and 55 ment process to the end . 
then executing the program by the CPU . At S1108 , the control unit 161 determines whether the 
Upon start of the processing of the moving image repro - reproduction of the moving image file that has been sub 

duction mode in FIG . 7 , the control unit 161 determines jected to the simplified development process is completed . If 
whether the processing load state of the imaging apparatus it is determined at S1108 that the reproduction of the moving 
100 is low ( S1101 ) , and causes the processing to transition 60 image file that has been subjected to the simplified devel 
to the idle state if the load state is low ( S1110 ) ; otherwise it opment process is not completed , the control unit 161 
advances the processing to S1102 . Note that the determina - advances the processing to S1109 to read out the moving 
tion as to whether to transition to the idle state may be the image file to be reproduced that has been subjected to the 
same as that described in relation to the capturing mode simplified development process from the recording medium 
operation . 65 152 through the recording and reproducing unit 151 . The 

For example , the processing load is low while the appa - control unit 161 specifies the portion ( e . g . , the number of the 
ratus is waiting for a user operation such as a reproduction last frame ) that has been subjected to the high quality 
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development process by using information stored during the parameters used during capturing and the information on the 
stoppage processing at S528 or the metadata of the moving capturing date and time may be displayed . Although the 
image file that is being reproduced , and reproduces the examples in FIGS . 8A to 8D show the case where all of the 
moving image file that has been subjected to the simplified six files are moving image files , they may include a still 
development process from the frame following the portion 5 image file . 
that has been subjected to the high quality development The control unit 161 obtains , for example , thumbnail 
process . images in order of the recording date and time from the latest 

Then , at S1105 , the moving image decompression unit one from among the image files recorded in the recording 
144 decodes and decompresses the read out moving image medium 152 , and obtains the corresponding states of prog 
file frame by frame . At S1106 , the display processing unit 10 ress in the above - described manner . Then , the control unit 
122 outputs a display image of the reproduced moving 161 generates an image visually representing the state of 
image to the display unit 123 . progress , and supplies , to the display processing unit 122 , 

If it is determined at S1108 that the reproduction of the image data of a screen in which the generated image is laid 
moving image file that has been subjected to the simplified out in association with the thumbnail image . The display 
development process is completed , the control unit 161 15 processing unit 122 displays the supplied image data in the 
returns the processing to S1001 . display unit 123 . 

In the present embodiment , for a RAW file for which the FIG . 8A is an example in which the state of progresses of 
post development process ( high quality development pro - the post development process are indicated by progress bars 
cess ) has not been completed , both the moving image file 1311 to 1316 in association with thumbnail images 1301 to 
that has been subjected to the simplified development pro - 20 1306 , respectively . The progress bars 1311 to 1316 represent 
cess and the moving image file that has been subjected to the the state of progress by the filled area , with the left edge 
high quality development process are recorded in the record corresponding to 0 % and the right end corresponding to 
ing medium 152 or the like . In this case , when the image 100 % . Since the progress bar 1316 corresponding to the 
quality of , for example , a moving image for which a thumbnail image 1306 is not shaded , it can be understood 
reproduction instruction has been performed is reduced 25 that the corresponding moving image file has not yet been 
during reproduction , the user can know that the post devel - subjected to the post development process . In addition , the 
opment process has not been completed , but cannot easily color with which the progress bar is filled may be varied 
know the specific state of progress . In addition , even in the according to the ratio of progress ( e . g . , 0 to 30 % : red , 30 to 
case where the execution of reproduction or the post devel 60 % : yellow , 70 to 99 % : greenish yellow , 100 % : green ) . 
opment process is instructed for a particular moving image 30 Note that a specific numerical value ( x % completed ) or the 
file , it is more convenient if the user can know the current like that represents the state of progress may be included 
state of progress . Therefore , the present embodiment pro - within the progress bars 1311 to 1316 . 
vides information that enables the user to easily know how FIG . 8B is an example in which the state of progress is 
far the post development process has progressed for the indicated by numerical values . Here , the state of progress of 
recorded moving image files . 35 the post development process is indicated by images 1321 to 

The state of progress of the post development process can 1326 indicating the percentage of the processed portion with 
be known based on , for example , the information stored respect to the whole in association with the thumbnail 
during the stoppage processing at S528 . For example , when images 1301 to 1306 , respectively . 
the number or time code for the last frame processed during FIG . 8C is an example in which the state of progress is 
the stoppage processing is stored , the ratio to the total 40 indicated by pie charts . Here , the state of progress of the post 
number of frames or the total time obtained from the development process is indicated by the filled amounts of 
metadata of the RAW file represents the state of progress . pie charts 1331 to 1336 respectively associated with the 
Note that it is also possible to obtain this ratio by the thumbnail images 1301 to 1306 . The pie charts 1331 to 1336 
stoppage processing , and store the ratio as one of the stop represent the state of progress by the ratio of the area that is 
information in the development status 405 of the moving 45 filled clockwise with the radius extending directly above 
image file that has been subjected to the high quality from the center as an origin . 
development or in the control unit 161 . In the examples in FIGS . 8B and 8C as well , the charac 

The control unit 161 can provide , from the operation unit ters and the filling color can be varied according to the ratio 
162 , the information on the state of progress of the post of progress . Additionally , in the example in FIG . 8C , a 
development process to the user , for example , when an 50 specific numerical value ( x % completed ) or the like that 
instruction to display the state of progress of the post represents the state of progress may be included within the 
development process is given via a menu screen or the like , pie charts . 
or in a screen for selecting an image file to be reproduced . FIG . 8D is an example in which the state of progress of 
FIGS . 8A to 8D show examples of a screen 1300 for the post development process is indicated by certain char 

presenting the information on the state of progress of the 55 acters in association with the thumbnail images 1301 to 
post development process , provided by the imaging appa 1306 , respectively . In the example in FIG . 8D , 
ratus 100 of the present embodiment . The examples show a “ Developing . . . " is added to images for which the post 
case where the information indicating the state of progress development process has not ended , and “ Development 
of the post development process is added to a screen for completed ” is added to images for which the post develop 
browsing image files recorded in the recording medium 152 60 ment process has ended . Note that the certain characters 
via thumbnail images . Note that this screen is also used as shown in FIG . 8D are merely examples , and other characters 
an index that enables the user to designate an image to be or words , or marks may also be used as long as they 
reproduced . represent a progress or a status and has the effect of causing 

Although FIGS . 8A to 8D show examples in which the user to recognize them . 
thumbnails for six files are displayed for a single screen , 65 In any of the examples in FIGS . 8A to 8D , the user selects 
there is no limitation on the number of thumbnail images per one of the thumbnails with a cursor or through a touch 
screen . In addition , other information such as the mode and operation and gives a reproduction command , and thereby 
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the processing is shifted to a mode in which the image The external device 170 includes an input / output buffer 
corresponding to the selected thumbnail is reproduced . In 1003 for image data and associated data , a storage 1005 
accordance with the reproduction command , the moving storing RAW files and developed image files , and a high 
image that has been subjected to the high quality develop quality development processing unit 1007 having the same 
ment process is reproduced from the beginning to the end if 5 function as the imaging apparatus 100 . When the external 
it is an image for which the post development process is device 170 is a general - purpose computer or a portable 
completed . On the other hand , if the image is an image for terminal , the function of the high quality development 
which the post development process has not ended , the processing unit 1007 that develops RAW image data with 
image that has been subjected to the high quality develop - high quality is performed by a calculation unit ( e . g . , a CPU ) 
ment process is reproduced at least in the beginning scene of 10 operating in accordance with an application program and a 
the moving image , and thereafter ( from a midpoint in the memory , which are not shown . The external device 170 
moving image ) the image is reproduced while being seam further includes a development process progress extraction 
lessly transitioned to the image that has been subjected to the unit 1009 , manages input / output of RAW files stored in the 
simplified development process . Alternatively , there may be storage 1005 , and extracts , as information , the progress of 
cases where the image that has been subjected to the 15 the development process for the RAW files under manage 
simplified development process is reproduced from the ment performed by the high quality development processing 
beginning to the end . unit 1007 . 

Note that FIGS . 8A to 8C are merely examples of the The timing at which the RAW file is sent to the external 
information visually representing the state of progress of the device 170 by the communication unit 153 may be such that 
post development process , and the information may be 20 the RAW file is recorded in the external device 170 via the 
indicated by other methods . For example , it is also possible communication unit 153 , along with the recording of the 
to adopt methods in which a thumbnail image itself may be RAW file in the recording medium 152 or the like . Alter 
used as a progress bar , and a semi - transparent filled image natively , the RAW file may be sent to the external device 170 
indicating the current ratio of progress may be superimposed after capturing is completed and then the recording of the 
on the thumbnail image , or a perpendicular line may be 25 RAW image data in the recording medium 152 or the like is 
superimposed at a position corresponding to the ratio of completed . 
progress . In addition , the information indicating the state of The information indicating whether a RAW file is 
progress , such as a progress bar , may be displayed at other recorded by the external device 170 is stored as external 
positions as long as the correspondence is clearly seen at a device recording information within the capturing metadata 
glance . For example , the information may be displayed so as 30 406 of the moving image file recorded in the recording 
to be superimposed on the thumbnail image . Further , the medium 152 or within the memory of the control unit 161 . 
examples in FIGS . 8A to 8C and variations may be used in As a result of the RAW file being recorded by the external 
combination with characters as shown in FIG . 8D . device 170 , the post development process based on the 

Although a description has been given here of moving capability of the CPU or the like of the external device can 
image files , which can be easily described and understood , 35 be applied in the high quality development processing unit 
the state of progress can also be provided for still image files . 1007 implemented in the external device 170 . 
Since the state of progress of a still image file is basically As an example in which the RAW file is recorded in the 
either a state in which the post development process is external device 170 , a description will be first given of a case 
completed or an unprocessed state , the information indicat where the RAW file is not present within the imaging 
ing either the completed state or the unprocessed state may 40 apparatus 100 , and is transferred to the external device 170 . 
be displayed in association with the thumbnail image . The In this case , as in the case of the imaging apparatus 100 , the 
control unit 161 can determine that the post development state of progress of the post development process by the 
process is completed if a still image file that has been external device 170 can be stored in the development status 
subjected to the high quality development process is present 405 of the moving image file that has been subjected to the 
for a given RAW still image file , and can determine that the 45 high quality development by the external device 170 and the 
RAW still image file is unprocessed if the still image is not development status 415 of the RAW file . 
present . As for the timing at which the imaging apparatus 100 

Although a description has been given in the above obtains the state of progress of the post development process 
embodiment of an example in which the post development by the external device 170 , for example , it is possible to use 
process is applied within the imaging apparatus 100 , it is 50 a method in which the state of progress is obtained as 
possible to adopt a configuration in which the post devel - information from the input / output buffer 1703 at the time of 
opment process is applied in an external device 170 as in starting the imaging apparatus 100 . 
FIG . 10 . FIG . 10 is a block diagram showing an exemplary Furthermore , it is also possible to use a method in which 
system configuration composed of the imaging apparatus the progress information is obtained by accessing the exter 
according to the present embodiment and an external device . 55 nal device 170 periodically or at predetermined timing , 

The progress information can also be known in the same regardless of the operating state of the imaging apparatus 
manner in the case where a RAW file is transmitted via the 100 , or a method in which the external device 170 is 
communication unit 153 to the external device 170 such as accessed when the imaging apparatus 100 has transitioned to 
an external general - purpose computer , a portable terminal , a a particular mode or state such as the idle state . 
storage , or a server , and is recorded therein , and the post 60 After temporarily displaying the progress in the display 
development process is applied in the external device . unit 123 in the reproduction state , the imaging apparatus 100 

FIG . 10 shows an example in which the imaging appa - accesses the external device 170 to obtain the progress 
ratus 100 and the external device 170 are connected through information , and updates the display information of the 
a wired connection via a communication path . However , display unit 123 if there has been a progress . 
they may , of course , also be connected through a wireless 65 In addition to the method in which the imaging apparatus 
connection , or the connection may be achieved via one or 100 actively accesses the external device 170 , the external 
more networks . device 170 may issue an external interrupt command or the 
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like according to the progress of the post development At S1405 , the progress information detected from the 
process . In this case , an access trigger for obtaining the recorded file inside the imaging apparatus and the progress 
progress information may be sent from the external device information obtained from the external device are compared . 
170 to the imaging apparatus 100 , and the imaging apparatus As a result of the comparison , if it is judged at S1406 that 
100 may passively access the external device 170 in 5 the development process is more advanced in the external 
response to the trigger . device progress information , the processing transitions to 

Along with the obtainment of the progress state , it is also S1407 . If it is judged that the development process is more 
possible to read out the developed high quality development advanced in the imaging apparatus progress information , the 
moving image file from the external device 170 and transmit processing transitions to S1408 . In the present embodiment , 
it to the imaging apparatus 100 . 10 the state of progress of the information in which the devel 

The state of progress obtained from the external device opment process is more advanced is displayed . 
170 via the communication unit 153 is stored in the captur At S1407 , the external device progress information is 
ing metadata 406 of the moving image file recorded in the selected as the progress information . At S1408 , the imaging 
recording medium 152 of the imaging apparatus 100 , the apparatus progress information is selected as the progress 
control unit 161 , or the like . 15 information . 
Doing so makes it possible to provide the state of progress The pieces of the progress information selected at S1407 

of the post development process to the user even when the and S1408 are displayed in the display unit 123 ( S1409 ) . 
post development process is applied in the external device . In addition to the case where a single external device is 
Next is a description of an example in which the RAW file provided , the state of progress can also be displayed in the 

is duplicated in the external device 170 , and the RAW file is 20 same manner in the case where the same RAW file is 
present within both the external device 170 and the imaging duplicated in a plurality of external devices , and the post 
apparatus 100 . development process is applied in each of the devices . 

The RAW file is present in both the imaging apparatus 110 Doing so makes it possible to provide the state of progress 
and the external device 170 , and is subjected to the post of the post development process to the user even when the 
development process in each of them . 25 post development process is applied in the external devices . 

The process may be more advanced in the imaging As described thus far , according to the present embodi 
apparatus 100 , or may be more advanced in the external ment , during capturing , an image obtained by applying the 
device 170 . Alternatively , various situations may occur , simplified development process to a RAW image is recorded 
including , for example , a situation where the process is more together with the RAW image . Thereafter , the post devel 
advanced in the external device 170 , but a high - quality 30 opment process is applied in which a development process 
moving image in the desired progress state cannot be that can provide an image having higher quality than that 
obtained from the external device 170 via the communica obtained by the simplified development process is applied to 
tion unit 153 depending on the communication state of the the recorded RAW image to generate a high - quality image , 
imaging apparatus 110 . and the image obtained by the simplified development 

A description will be given of a flow of determining which 35 process is replaced with the high - quality image . This con 
of the progress information of the imaging apparatus and the figuration makes it possible to achieve rapid continuous 
progress information of the external device is used to shooting or the like without a circuit that applies a devel 
perform display , with reference to the flowchart in FIG . 11 . opment process at high speed , and also to easily check the 
FIG . 11 is a flowchart illustrating an example of a progress content of the RAW image , for example , when the content 
information obtaining operation performed by the imaging 40 is to be checked from another apparatus . 
apparatus according to the present embodiment . In addition , by automatically applying the post develop 

In the flow of obtaining the state of progress , whether the ment process when the load of the imaging apparatus is low , 
flow needs to end is judged as a starting point ( S1400 ) . If the a high - quality image can be obtained without the user being 
flow needs to end , the flow ends . If the flow need not to end , aware of the post development process . Accordingly , at the 
the progress information of the high quality development 45 time of reproduction , a high - quality image can be immedi 
process is obtained by referring to the development status ately reproduced without the trouble of performing the post 
405 of the moving image file located in the imaging appa development process . 
ratus 100 ( S1401 ) . At that time , the external device record Furthermore , since the information indicating the state of 
ing information recorded in the capturing metadata of the progress of the post development process is presented , it is 
moving image file or the like is also obtained . 50 possible to select a moving image to be reproduced and to 

Next , at S1402 , it is determined whether the RAW file is instruct execution of the high quality development process 
present in the external device 170 based on the external according to the state of progress , thus improving the user ' s 
device recording information . If the RAW file is present in convenience . 
the external device , the processing transitions to S1403 , and 
if not , the processing transitions to S1408 . 55 Other Embodiments 
At S1403 , it is determined whether the imaging apparatus 

100 is able to access the external device 170 via the Embodiment ( s ) of the present invention can also be 
communication unit 153 . If it is judged that the imaging realized by a computer of a system or apparatus that reads 
apparatus 100 is able to access the external device 170 , the out and executes computer executable instructions ( e . g . , one 
processing transitions to S1404 . If it is judged that it is 60 or more programs ) recorded on a storage medium ( which 
unable to access the external device 170 , the processing may also be referred to more fully as a ' non - transitory 
transitions to S1408 . computer - readable storage medium ' ) to perform the func 

At S1404 , the progress information of the high quality tions of one or more of the above - described embodiment ( s ) 
development process is obtained by referring to the devel - and / or that includes one or more circuits ( e . g . , application 
opment status 405 of the moving image file recorded within 65 specific integrated circuit ( ASIC ) ) for performing the func 
the external device 170 , and the processing transitions to tions of one or more of the above - described embodiment ( s ) , 
progress comparison status S1405 . and by a method performed by the computer of the system 
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or apparatus by , for example , reading out and executing the 3 . The imaging apparatus according to claim 1 , 
computer executable instructions from the storage medium wherein a progress bar , a numerical value , or a pie chart 
to perform the functions of one or more of the above is displayed that indicates a ratio of the post develop 
described embodiment ( s ) and / or controlling the one or more ment process that is completed as information repre 
circuits to perform the functions of one or more of the 5 senting the ratio of progress of the post development 
above - described embodiment ( s ) . The computer may com process . 
prise one or more processors ( e . g . , central processing unit 4 . The imaging apparatus according to claim 1 , 
( CPU ) , micro processing unit ( MPU ) ) and may include a wherein a character or a mark is displayed that represents 

a ratio of progress of the post development process , network of separate computers or separate processors to read together with a thumbnail image representing the RAW out and execute the computer executable instructions . The 10 
computer executable instructions may be provided to the moving image data . 

5 . The imaging apparatus according to claim 1 , computer , for example , from a network or the storage wherein the post development process is able to be 
medium . The storage medium may include , for example , one stopped and resumed , and 
or more of a hard disk , a random - access memory ( RAM ) , a wherein information representing a ratio of progress of 
read only memory ( ROM ) , a storage of distributed comput - 15 the post development process is generated based on 
ing systems , an optical disk ( such as a compact disc ( CD ) , position information stored when the post development 
digital versatile disc ( DVD ) , or Blu - ray Disc ( BD ) TM ) , a process is stopped . 
flash memory device , a memory card , and the like . 6 . The imaging apparatus according to claim 1 , 
While the present invention has been described with wherein the first development process has a lower pro 

reference to exemplary embodiments , it is to be understood 20 cessing load than the second development process . 
that the invention is not limited to the disclosed exemplary 7 . The imaging apparatus according to claim 1 , 
embodiments . The scope of the following claims is to be wherein the first developed moving image data has a 
accorded the broadest interpretation so as to encompass all fewer number of pixels than the second developed 
such modifications and equivalent structures and functions . moving image data . 

This application claims the benefit of Japanese Patent 258 . The imaging apparatus according to claim 1 , 
Application Nos . 2014 - 062731 , filed on Mar . 25 , 2014 and wherein the first development process has at least one of 
2015 - 008958 , filed Jan . 20 , 2015 , which are hereby incor a fewer number of steps and a lower precision than the 
porated by reference herein in their entirety . second development process . 

9 . The imaging apparatus according to claim 1 , 
What is claimed is : 30 wherein either the first developed moving image data 
1 . An imaging apparatus comprising : obtained by applying the first development process or 
an image sensor ; the second developed moving image data obtained by 
one or more processors ; and applying the second development process is repro 
at least one memory coupled to the one or more proces duced according to a progress of the post development 

sors , the at least one memory having instructions stored 35 process . 
thereon which , when executed by the one or more 10 . An imaging apparatus comprising : 
processors cause the imaging apparatus to : one or more processors ; and 

generate RAW moving image data representing an unde at least one memory coupled to the one or more proces 
veloped moving image which is captured by the image sors , the at least one memory having instructions stored 
sensor in response to a capturing instruction , thereon which , when executed by the one or more 

generate first developed moving image data by applying , processors , cause the imaging apparatus to : 
to the RAW moving image data , a first development generate RAW image data representing an undeveloped 
process or a second development process that provides image which is captured by an image sensor in 
a moving image having higher image quality than that response to a capturing instruction , 
obtained by the first development process , 45 generate image data by applying , to the RAW image 

read and write data from and to a recording medium , data , a first development process or a second devel 
write , in the recording medium , the RAW moving image opment process that can provide an image having 

data and the first developed moving image data higher image quality than that obtained by the first 
obtained by applying the first development process to development process , 
the RAW moving image data , and thereafter perform - 50 read and write data from and to a recording medium , 
ing a post development process which generates second write , in the recording medium , the RAW image data 
developed moving image data by applying the second and first image data obtained by applying the first 
development process to the RAW moving image data , development process to the RAW image data , and 
which was written in the recording medium , and then thereafter performing a post development process in 
writing the generated second developed moving image 55 which second image data is generated by applying 
data in the recording medium , and the second development process to the RAW image 

when thumbnail images are displayed for selecting any of data , which was written in the recording medium , 
the RAW moving image data recorded in the recording and then writing the generated second image data in 
medium , display information indicating a ratio of prog the recording medium , and 
ress of the post development process in association 60 display information indicating a state of progress of the 
with respective thumbnail images . post development process for the RAW image data 

2 . The imaging apparatus according to claim 1 , written in the recording medium , 
wherein an image is displayed representing the RAW wherein , when the post development process for the RAW 

moving image data written in the recording medium image data written in the recording medium has not yet 
and the information indicating a ratio of progress of the 65 ended , the second image data obtained by applying the 
post development process for the RAW moving image second development process is reproduced in at least a 
data in association with each other . beginning scene of a moving image , and the first image 
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data obtained by applying the first development process oped image which is captured by the image sensor in 
is reproduced from a midpoint in the moving image , in response to a capturing instruction , to generate first devel 
accordance with a reproduction command . oped moving image data by applying , to the RAW moving 

11 . The imaging apparatus according to claim 1 , image data , a first development process or a second devel 
wherein the recording medium is a storage located in an 5 opment process that provides a moving image having higher 

external device of the imaging apparatus , and image quality than that obtained by the first development 
wherein the information indicating a ratio of progress of process , and to read and write data from and to a recording the post development process is displayed based on medium , the method comprising the steps of : progress information obtained from the external device . writing , in the recording medium , the RAW moving 12 . The imaging apparatus according to claim 11 , 10 image data and the first developed moving image data wherein the instructions , when executed by the one or obtained by applying the first development process to more processors , further cause the imaging apparatus to 

obtain the information indicating the ratio of progress the RAW moving image data ; 
of the post development process from the external performing a post development process which generates 
device via a communication path . second developed moving image data by applying the 

13 . The imaging apparatus according to claim 11 , second development process to the RAW moving 
wherein the recording medium includes a recording unit image data , which was written in the recording 

located in the imaging apparatus and a storage located medium , and then writing the generated second devel 
in the external device of the imaging apparatus , and oped moving image data in the recording medium ; and 

wherein the information indicating the ratio of progress of 20 when thumbnail images are displayed for selecting any of 
the post development process is displayed based on a the RAW moving image data recorded in the recording 
result of comparison between progress information medium , displaying information indicating a ratio of 
detected inside the imaging apparatus and the progress progress of the post development process in association 
information obtained from the external device . with respective thumbnail images . 

14 . The imaging apparatus according to claim 13 , 36 19 . A non - transitory computer - readable recording 
wherein the ratio of progress of the post development medium having stored therein a program for causing a 

computer , which is included in an imaging apparatus having process is displayed based on one of the progress 
information detected inside the imaging apparatus and an image sensor and configured to generate RAW moving 
the progress information obtained from the external image data representing an undeveloped moving image 
device , which indicates a higher ratio of progress of the 30 20 which is captured by the image sensor in response to a 
post development process . capturing instruction , to : 

15 . The imaging apparatus according to claim 11 , generate first developed moving image data by applying , 
to the RAW moving image data , a first development wherein the external device is a portable terminal that 

executes a high quality development process of devel process or a second development process that provides 
oping the RAW moving image data with high image 35 a moving image having higher image quality than that 
quality , in accordance with an application program . obtained by the first development process ; 

read and write data from and to a recording medium ; 16 . The imaging apparatus according to claim 11 , 
wherein the external device is a general - purpose computer perform a post development process which generates 

that executes a high quality development process of second developed moving image data by applying the 
developing the RAW moving image data with high 40 second development process to the RAW moving 

image quality , in accordance with an application pro image data , which was written in the recording 
gram . medium , and then writing the generated second devel 

17 . The imaging apparatus according to claim 11 , oped moving image data in the recording medium ; and 
wherein the external device is a server including a high when thumbnail images are displayed for selecting any of 

quality development processing unit that develops the 45 the RAW moving image data recorded in the recording 
RAW moving image data with high image quality . medium , display information indicating a ratio of prog 

18 . A control method of an imaging apparatus , the imag ress of the post development process in association 
with respective thumbnail images . ing apparatus having an image sensor and configured to 

generate RAW moving image data representing an undevel * * * * * 
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